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The paper deals with the vegetation of the association Drabo-Cardaminon hirsutae de
Foucault 1988 (Geranio-Cardaminetalia hirsutae, Stellarietea mediae) in the southern
part of the Republic of Macedonia. This is vernal therophytic vegetation that appears early
in the spring and disappears later in the beginning of summer. Two associations were de-
termined: Valeriano carinatae-Calepinetum irregularis de Foucault 1988 and Geranio
lucidi-Cardaminetum hirsutae de Foucault et Frileux 1983. Valeriano-Calepinetum irre-
gularis is found on sunny sites with deep soil horizons and Geranio-Cardaminetum
hirsutae on sunny sites with only a shallow soil horizon mixed with small partitions of
bedrock. According to the floristic and syntaxonomic analysis, it was decided to classify
the communities into these associations, which have been already described in the west-
ern part of Europe, but to distinguish two geographical races Valeriano carinatae-
-Calepinetum irregularis var. geogr. Sisymbrium orientale var. orientale and Gera-
nio-Cardaminetum hirsutae var. geogr. Myosotis ramosissima.
Key words: Calepina irregularis, Cardamine hirsuta, therophyte, community, syntaxo-
nomy, Macedonia
Introduction
Early in spring vegetation appears in the southern part of the Republic of Macedonia
dominated by vernal therophyte species. It fringes hedges, appears on road slopes, along
walls and in similar habitats with a more or less nitrophylic character. The object of our
study was the analysis of its floristic composition and its syntaxonomic status.
This type of vegetation is longer neglected by phytosociologists. First RIVAS-MARTÍNEZ
(1978) described the alliance Geranio-Anthriscion caucalis and classified it into the order
Chenopodietalia muralis (Br.-Bl. 1931) O. Bolos 1967 em. Rivas-Martínez 1975. Later on
Brullo (in BRULLO and MARCENÒ 1985) described the alliance Valantio-Galion muralis and
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the order Geranio-Cardaminetalia hirsutae, where he unified the vernal fringe vegetation
of the (sub)Mediterranean and (sub)Atlantic regions of Europe. Later on DE FOUCAULT
(1988) separated the vegetation appearing in the more temperate parts of Europe. He de-
scribed Drabo-Cardaminion hirsutae with following characteristic and differential spe-
cies: Valerianella carinata, Veronica hederifolia, Galium aparine, Lamium purpureum,
Bromus sterilis, Lapsana communis, Geranium robertianum and Draba muralis.
In Macedonia this vegetation has already been considered by OBERDORFER (1954) and
MATEVSKI and ^ARNI (2001).
Investigated area
The Republic of Macedonia is situated in the centre of the Balkan peninsula, bordering
FR Yugoslavia in the north, Bulgaria in the east, Greece in the south and Albania in the
west. (Fig.1)
The research took place in areas where the potential natural vegetation is forest of
Querco cocciferae-Carpinetum orientalis and Querco pubescentis-Carpinetum orientalis
(FUKAREK and JOVANOVI] 1983). Querco cocciferae-Carpinetum orientalis Oberd. 1948
emend. Ht 1954 is a climazonal community of the eastern part of Macedonia. The commu-
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Fig. 1. Research area.
nity develops mainly as an anthropogenous brushwood. In the area the mean annual tem-
perature is between 14 and 15 °C. The main characteristic is given by the evergreen oak
Quercus coccifera, but the presence of decidous species like Carpinus orientalis, Quercus
frainetto, Fraxinus ornus, etc. is also significant. Querco pubescentis-Carpinetum orienta-
lis Horvati} 1939 s. lat. is a climatogenic community in the sub-Mediterranean vegetational
zone. The main tree species are Quercus pubescens, Q. cerris and Carpinus orientalis. The
average annual temperature ranges between 12.7 and 15 °C ([UGAR 1986). The climatic di-
vision of Macedonia (FILIPOVSKI & al. 1996) corresponds to the vegetation, and the zone of
Querco cocciferae-Carpinetum orientalis is classified into the sub-Mediterranean (modi-
fied Mediterranean) region and Querco pubescentis-Carpinetum orientalis into the conti-
nental – sub-Mediterranean region. Figure 2 represents the climatic diagram for Nov
Dojran. The mean annual precipitation is 645 mm and average annual temperate is 14.2 °C.
Material and methods
The vegetation was sampled and elaborated according to the standard central European
method (BRAUN-BLANQUET 1964). The table was arranged by using the program package
SYN-TAX 2000 (PODANI 2001). For the determination of plant species the monographs of
HAYEK (1924–1933), TUTIN and al. (1964–1980) and MICEVSKI (1985–2001) were used.
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Fig. 2. Climatic diagram for Nov Dojran (after FILIPOVSKI et al.1996).
Syntaxonomic scheme
Valeriano carinatae-Calepinetum irregularis de Foucault 1988
Geranio lucidi-Cardaminetum hirsutae de Foucault et Frileux 1983
Drabo-Cardaminion hirsutae de Foucault 1988
Geranio-Cardaminetalia hirsutae Brullo in Brullo et Marcenò 1985
Stellarietea mediae R. Tx., Lohmeyer et Preising in R. Tx. ex von Rochow 1951
Valeriano carinatae-Calepinetum irregularis de Foucault 1988
Tab. 1/1–10
The community is found in the southern part of the Republic of Macedonia. In the
spring it can be recognised from a distance by the white flowers of Calepina irregularis.
The vegetation is about half meter high and can be found on sunny sites with deep soil hori-
zons that are more or less rich in nutrients.
The community is dominated by Calepina irregularis. Besides Calepina irregularis
there also appear the differential species of the alliance, such as Galium aparine, Lamium
purpureum and Bromus sterilis. Among the species characteristic of the order of vernal
fringes Geranio-Cardaminetalia only Geranium molle appears with a high frequency.
Among the class characteristic species, the most constant are Stellaria media, Euphorbia
helioscopia, Capsella bursa-pastoris, Papaver rhoeas, Hordeum murinum subsp. lepo-
rinum, Sisymbrium orientale and Fumaria officinalis. Among others Medicago arabica
and Carduus pycnocephalus could be mentioned.
The community under consideration can be distinguished as a new geographical race
(MATUSZKIEWICZ 1981): var. geogr. Sisymbrium orientale with the following differential
species Sisymbrium orientale var. orientale, Hordeum murinum subsp. leporium and Avena
barbata, the elements of Hordeion leporini Br.-Bl., Roussine et Negre 1952 which is an al-
liance of Mediterranean ruderal communities rich in vernal annual grasses. These species
show the syntaxonomical relation of the association under consideration.
In Macedonia Hordeo-Sisymbrietum Oberdorfer 1954 appears (MATVEJEVA 1982). In
our opinion, the transgressive species that characterise the geographical race do not enable
us to describe an autonomous association, since there do not appear any characteristic spe-
cies (OBERDORFER 1968).
Geranio lucidi-Cardaminetum hirsutae de Foucault et Frileux 1983
Tab. 1/11–15
The association was described in the Atlantic part of Europe. The communities in Mace-
donia can be classified within this association; although some species are missing (e.g.
Umbilicus rupestris, Corydalis claviculata), the floristic composition shows that there is a
close relation between the studied community and Geranio-Cardaminetum. The future stu-
dies in the area will show whether the communities in the research area should be described
as an independent association. So far it has been decided to distinguish the communities as
a geographical race var. geogr. Myostis ramosissima, characterised by species with the
south-European distribution pattern (Myosotis ramosissima, Veronica triloba, Valerianella
turgida, Viola kitaibeliana, etc.).
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The communities were found in ruderal places in the early spring. The soil is mixed
with small stone partitions. The communities develop mostly on small plots in the urban ar-
eas. Later on, in the summer these species disappear and survive the hot and dry season in a
form of buds, grains etc.
In these habitats the density of living materials is at a minimum in the early spring and
the germination at this time allows the seedling to precede the perennials. Later in the year
the perennials take over the dominant role on these sites (e.g. Cynodon dactylon) (GRIME
1979).
Beside the dominant species of the communities Cardamine hirsuta, Arabidopsis
thaliana, Stellaria media and Veronica arvensis also reach high constancy.
Discussion
It was decided to classify the communities into Drabo-Cardaminion. In the communi-
ties, nearly all of the species indicated by DE FOUCAULT (1988) as characteristic and differ-
ential of the alliance appear, such as Galium aparine, Lamium purpureum, Bromus sterilis,
Veronica triloba while species characteristic of warmer habitats, such as Galium spurium,
Anthriscus caucalis and Geranium purpureum are absent.
OBREDORFER (1954) described the association Geranio lucidi-Sedetum cepaeae Oberd.
1954, which was classified into the Alliarion. His table is rather inhomogeneous, because
some relevés are dominated by perennial species, like Urtica dioica and Dactylis glome-
rata, but in the other part of the table annual species prevail, like Draba muralis and
Cardamine graeca, and perennials are mostly missing. This community was classified
within Drabo-Cardaminion hirsutae (DE FOUCAULT 1988, JULVE 1994).
According to OBERDORFER (1954) Geranio-Sedetum cepaeae is a vicariant association
to Alliario-Chaerophylletum temuli from central Europe. The distinction between Allia-
rion and Geranio-Cardaminetalia hirsutae (Drabo-Cardaminion hirsutae) is often unclear
in regions with a transitional character.
In central Europe in Alliario-Chaerophylletum many more biennial and perennial spe-
cies appear (e.g. Urtica dioica, Geum urbanum, Poa trivialis, P. nemoralis, Ballota nigra,
Dactylis glomerata etc. (JAROLÍMEK and al. 1997) than in communities of Geranio-Carda-
minetalia hirsutae.
The classification is sometimes unclear on the borders of the distribution, like the clas-
sification of Alliario-Chaerophylletum temuli in Normandy, where DE FOUCAULT and
FRILEUX (1983), according to their relevés from the region, propose the classification of
Alliario-Chaerophylletum temuli within Stellarietea mediae, representing the extreme
limit of distribution of Geranio-Cardaminetalia towards the continental part of Europe.
Alliario-Chaerophylletum is signalised from Macedonia (MATVEJEVA 1982, ^ARNI et al.
2000), but the habitats are entirely different form those of the communities concerned. The
sites are more mesic, humid and rich in nutrients.
MATEVSKI and ^ARNI (2001) recognised the community Veronica cymbalaria-Carda-
mine graeca under Platanus trees in the southern part of the country and in the northern
part of Greece. But this community is more thermophylic and the classification into the al-
liance with a more thermophilous character is supported by the presence of species like
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Galium spurium, Anthriscus caucalis, Geranium purpureum and the absence of species
that are found in mesic habitats, such as Galium aparine and Lamium purpureum. Thus its
syntaxonomic position is still under consideration.
These communities are sometimes classified within Galio-Urticetea (RODWELL and al.
2002), but since the species of Stellarietae mediae outnumber those of the Artemisietea, it
was decide to accept the classification within Stellarietea mediae, like FANELLI (2002)
Our study of Drabo-Cardaminion vegetation in the southern part of the Republic of
Macedonia showed that the same associations as in the western part of the Europe appear.
This has already been stated by OBERDORFER (1954) and DE FOUCAULT (1988). Additional
studies are needed to reveal the situation in the intermediate territory.
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